Arx1 functions as an unorthodox nuclear export receptor for the 60S preribosomal subunit.
Shuttling transport receptors carry cargo through nuclear pore complexes (NPCs) via transient interactions with Phe-Gly (FG)-rich nucleoporins. Here, we identify Arx1, a factor associated with a late 60S preribosomal particle in the nucleus, as an unconventional export receptor. Arx1 binds directly to FG nucleoporins and exhibits facilitated translocation through NPCs. Moreover, Arx1 functionally overlaps with the other 60S export receptors, Xpo1 and Mex67-Mtr2, and is genetically linked to nucleoporins. Unexpectedly, Arx1 is structurally unrelated to known shuttling transport receptors but homologous to methionine aminopeptidases (MetAPs), however, without enzymatic activity. Typically, the MetAP fold creates a central cavity that binds the methionine. In contrast, the predicted central cavity of Arx1 is involved in the interaction with FG repeat nucleoporins and 60S subunit export. Thus, an ancient enzyme fold has been adopted by Arx1 to function as a nuclear export receptor.